α-Enolase-binding peptide enhances drug delivery efficiency and therapeutic efficacy against colorectal cancer.
Colorectal cancer is one of the most commonly diagnosed cancers and a leading cause of cancer mortality worldwide. Current treatment for colorectal cancer results in only limited success, and more effective therapeutic approaches are thus urgently needed. The development of new methods for early detection and effective treatments for cancer is contingent on the identification of biomarkers on the surface of cancer cells, as well as isolation of tumor-specific ligands with high binding affinity to such biomarkers. In vitro biopanning of a phage-displayed peptide library was used to identify specific peptides binding to human colorectal carcinoma cells. The targeting peptide pHCT74 showed the greatest potential for drug delivery in both in vitro and in vivo studies. The use of biotinylated peptides combined with an affinity trapping method and liquid chromatography-tandem mass spectrometry identified the target protein for the pHCT74 peptide as α-enolase. In animal model studies, combined pHCT74-conjugated liposomal doxorubicin (pHCT74-LD) and pHCT74-conjugated liposomal vinorelbine (pHCT74-sLV) therapy exhibited an enhanced antitumor effect and markedly extended the survival of mice with human colorectal cancer in subcutaneous and orthotopic models. Our findings indicate that α-enolase-targeted lipid nanoparticles have great potential for application in targeted drug delivery systems for colorectal cancer therapy.